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8QD�YH]�TXH�VH�KD�GLVHxDGR�XQ�FLUFXLWR�HOHFWUyQLFR�\�VH�TXLHUH�OOHYDU�D�OD�SUiFWLFD��HVQHFHVDULR�VHOHFFLRQDU�ODV�FRPSRQHQWHV�JHQpULFDV�TXH�VH�LQFOXLUiQ�HQ�HO�SURWRWLSR��(VWD�ODERUQR�HV�WDQ�VHQFLOOD��\D�TXH�PXFKDV�YHFHV�QR�VH�FRQRFHQ�WRGDV�ODV�DOWHUQDWLYDV�TXH�SHUPLWLUtDQXQ�PHMRU�GHVHPSHxR�HOpFWULFR�R�PHFiQLFR��R�QR�VH�WLHQHQ�HQ�FRQVLGHUDFLyQ�ODV�GLIHUHQFLDVH[LVWHQWHV� HQWUH� GLVWLQWDV� WHFQRORJtDV� GH� IDEULFDFLyQ� SDUD� FRPSRQHQWHV� GH� GHVHPSHxRVLPLODU�� ,QFOXVR� DO� PRPHQWR� GH� GLVHxDU� XQ� FLUFXLWR�� PXFKDV� YHFHV� QR� VH� FRQRFHQ� ODVDOWHUQDWLYDV�TXH�LQWHJUDQ�XQ�JUDQ�Q~PHUR�GH�FKLSV�HQ�XQD�VROD�SDVWLOOD��/R�LGHDO�HQ�HVWH�FDVRHV� TXH� HO� DOXPQR� FRQR]FD� WRGDV� ODV� SRVLELOLGDGHV� HQ� HOHPHQWRV� SDVLYRV�� DFWLYRV� \FRQHFWRUHV��(VWR�HV�LPSRVLEOH��\D�TXH�HO�Q~PHUR�GH�FRPSRQHQWHV�GLVSRQLEOHV�HQ�HO�PHUFDGRHV�YLUWXDOPHQWH�LOLPLWDGR��3RU�OR�WDQWR��HO�REMHWLYR�GH�HVWH�WXWRULDO�QR�HV�HQWUHJDU�DO�DOXPQRORV� FRQRFLPLHQWRV� GH� WRGDV� ODV� FRPSRQHQWHV� HOHFWUyQLFDV� H[LVWHQWHV�� VLQR�PiV� ELHQ� GDUOHXQD� SLQFHODGD� GH� ODV� SRVLELOLGDGHV� TXH� WLHQH� DO� DUPDU� XQ� FLUFXLWR�� \� RWRUJDUOH� ODVKHUUDPLHQWDV�QHFHVDULDV�SDUD�TXH��WHQLHQGR�OD�LQTXLHWXG�GH�EXVFDU�FRPSRQHQWHV��VHSD�GyQGHHQFRQWUDUODV�\�DGTXLULUODV�
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(VWH� WXWRULDO� DQDOL]D� GLIHUHQWHV� WLSRV� GH� FRPSRQHQWHV� JHQpULFDV�� SURIXQGL]DQGR� HQDTXHOORV� WHPDV� LPSRUWDQWHV� UHODFLRQDGRV� FRQ� VX� IXQFLRQDPLHQWR�� (V� GLItFLO� FODVLILFDUODVWRGDV�GH�DFXHUGR�FRQ�FULWHULRV�HVWULFWRV��SRU�OR�TXH�VH�KD�LQWHQWDGR�UHDOL]DU�XQD�FODVLILFDFLyQRULHQWDGD� D� XQ� PHMRU� HQWHQGLPLHQWR�� 7DPELpQ� VH� HVWXGLDQ� ORV� PHGLRV� SDUD� EXVFDUFRPSRQHQWHV�\�ORV�OXJDUHV�GRQGH�pVWDV�SXHGHQ�VHU�DGTXLULGDV�
,,��&RPSRQHQWHV�3DVLYRV

(Q� HVWH� DFiSLWH� VH� DQDOL]DQ� ORV� GLIHUHQWHV� WLSRV� GH� UHVLVWHQFLDV�� FRQGHQVDGRUHV�LQGXFWDQFLDV�\�GLRGRV�TXH�SXHGHQ�VHU�HPSOHDGRV�HQ�XQ�FLUFXLWR�HOHFWUyQLFR��6H�HVWXGLDQ�ORVWHPDV�WpFQLFRV�PiV�LPSRUWDQWHV�UHODFLRQDGRV�FRQ�VX�HPSOHR�HQ�FLUFXLWRV�HOHFWUyQLFRV�
����5HVLVWHQFLDV

([LVWHQ� GLYHUVRV� WLSRV� GH� UHVLVWHQFLDV�� ILMDV� \� YDULDEOHV�� SDUD� ODV� GLIHUHQWHVDSOLFDFLRQHV�HQ�HOHFWUyQLFD��7RGDV�HOODV�GHEHQ�FXPSOLU�XQD�UHODFLyQ�OLQHDO�HQWUH�HO�YROWDMH�\OD� FRUULHQWH�� \� WHQHU� XQD� VHQVLELOLGDG� PtQLPD� �LGHDOPHQWH�� QXOD�� DQWH� FDPELRV� HQ� ODWHPSHUDWXUD�� 7DPELpQ� GHEHQ� VHU� FDSDFHV� GH� GLVLSDU� XQD� FLHUWD� SRWHQFLD� VLQ� VXIULU� GDxRV�7RGDV�HVWRV�SDUiPHWURV�GHILQHQ�HO� WLSR�GH�UHVLVWHQFLD�TXH�KD�GH�HPSOHDUVH��/RV� WLSRV�PiVFRPXQHV�VH�GHWDOODQ�D�FRQWLQXDFLyQ�
������5HVLVWHQFLDV�)LMDV

6RQ�UHVLVWHQFLDV�FX\R�YDORU�QR�SXHGH� VHU�YDULDGR��/D� WHFQRORJtD�GH� IDEULFDFLyQ�GHUHVLVWHQFLDV�ILMDV�HV�VLPLODU�SDUD�WRGDV�HOODV��&RQVLVWHQ�HQ�XQ�FLOLQGUR�GH�PDWHULDO�DLVODQWH�HQWRUQR� DO� FXDO� VH� HQUROOD� XQ� DODPEUH� FRQGXFWRU� �ZLUH� ZRXQG� UHVLVWRU�� R� XQD� SHOtFXOD� GHFDUEyQ� �FDUERQ� ILOP� UHVLVWRU�� ODV�PiV� FRPXQHV��� (O� FRQMXQWR� VH� UHFXEUH� FRQ� XQ�PDWHULDOHVSHFLDO�� FDSD]� GH� VRSRUWDU� DOWDV� WHPSHUDWXUDV�� /RV� WUHV� SDUiPHWURV� TXH� ODV� GHILQHQ� VRQYDORU��:���SRWHQFLD��:��\�WROHUDQFLD�����
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9DORU�\�7ROHUDQFLD
/DV� UHVLVWHQFLDV�VRQ�IDEULFDGDV�HQ�XQ�Q~PHUR�ILQLWR�GH�YDORUHV��TXH�GHSHQGH�GH�VXVHULH�� ([LVWHQ� VHULHV� GH� IDEULFDFLyQ� (��� ���� YDORUHV� SRU� GpFDGD��� (��� ���� YDORUHV� SRUGpFDGD���(��� ���� YDORUHV�SRU� GpFDGD��� HWF��$� FRQWLQXDFLyQ� VH� GHWDOODQ� ORV� YDORUHV� WtSLFRVSDUD�FDGD�GpFDGD�GH�OD�VHULH�(���

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
(O�YDORU�GH�XQD� UHVLVWHQFLD� DSDUHFH� HVFULWR� HQ� VX� VXSHUILFLH� �VL� OD� UHVLVWHQFLD� HV� ORVXILFLHQWHPHQWH� JUDQGH�� R� FDWDORJDGR� VHJ~Q� XQ� FyGLJR� GH� FRORUHV� VWDQGDUG�� (VWH� ~OWLPRFRQVLVWH�HQ���FRORUHV��/RV���SULPHURV�UHSUHVHQWDQ�VX�YDORU��HO� WHUFHUR�VLPEROL]D� OD�GpFDGD���[���\�HO�~OWLPR�UHSUHVHQWD�OD�WROHUDQFLD��/RV�FRORUHV�HPSOHDGRV�VRQ�ORV�VLJXLHQWHV�

1HJUR �&DIp �5RMR �1DUDQMD �$PDULOOR �9HUGH �$]XO �/LOD �*ULV �%ODQFR �3ODWHDGR ���'RUDGR ��
(MHPSOR�GH�OHFWXUD�GH�FyGLJR�GH�UHVLVWHQFLDV��6XSRQJDPRV�TXH�ORV�FRORUHV�VRQ�FDIp�QDUDQMD��URMR�\�GRUDGR��(VWD�UHVLVWHQFLD�VH�OHH�&DIp � 1DUDQMD � 5RMR �� � ���

(O�YDORU�GH�OD�UHVLVWHQFLD�HV�������� �������� ������:  �����N:��\�FRQ�XQD�WROHUDQFLD�GH�XQ���



�

3RWHQFLD
/DV�UHVLVWHQFLDV�SXHGHQ�GLVLSDU�XQ�Pi[LPR�GH�SRWHQFLD�GHSHQGLHQGR�GH�VX�WDPDxR�\PDWHULDO� GH� FRQIHFFLyQ�� 3RU� HMHPSOR�� ODV� UHVLVWHQFLDV� GH� FDUEyQ� HVWiQ� GLVSRQLEOHV� HQSRWHQFLDV�GH����:�����:�����:���:���:���:�
(VWDV�UHVLVWHQFLDV�SXHGHQ�VHU�DGTXLULGDV�HQ�ODV�WLHQGDV�GH�HOHFWUyQLFD�FKLOHQDV�SRU�XQYDORU�FHUFDQR�D�ORV���SHVRV�SRU�XQLGDG�
([LVWHQ�DUUHJORV�GH�UHVLVWHQFLDV��FRQ�FDSDFLGDG�GH�GLVLSDU����P:�SRU�FDGD�XQLGDG�(VWRV�DUUHJORV�SHUPLWHQ�UHGXFLU�HO�HVSDFLR��VREUH�WRGR�HQ�DTXHOODV�DSOLFDFLRQHV�TXH�XWLOL]DQDUUHJORV�GH�/('V�FRPR�GHVSOLHJXH�

([LVWHQ�UHVLVWHQFLDV�FRQ�XQ�PD\RU�SRGHU�GH�GLVLSDFLyQ��UHFXELHUWDV�FRQ�FHUiPLFD�RDOXPLQLR��/DV�FHUiPLFDV�VH�IDEULFDQ�SDUD�SRWHQFLDV�GH��:���:����:����:��HWF���\� ODV�GHDOXPLQLR�� SDUD� SRWHQFLDV� GH� ��:� D� ���:�� ([LVWHQ� DGHPiV� RWUDV� UHVLVWHQFLDV� TXH� QR� VHPHQFLRQDQ� HQ� HVWH� WXWRULDO�� SHUR� SXHGHQ� VHU� HQFRQWUDGDV� HQ� ORV� FDWiORJRV� GH� GLIHUHQWHVGLVWULEXLGRUHV�GH�FRPSRQHQWHV�HOHFWUyQLFDV�
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������5HVLVWHQFLDV�9DULDEOHV
(VWDV�UHVLVWHQFLDV�FRQVLVWHQ�HQ�XQD�SLVWD�FLUFXODU�GH�FDUEyQ�FRQ�XQ�FRQWDFWR�ILMR�HQXQ�H[WUHPR��\�RWUR�FRQWDFWR�DMXVWDEOH�TXH�GHILQH�HO�YDORU�GH�OD�UHVLVWHQFLD�HQWUH�XQ�PtQLPR�\XQ�Pi[LPR�� VHJ~Q�HO� SXQWR�GH� FRQWDFWR� VREUH� OD�SLVWD�GH� FDUEyQ��(VWDV� UHVLVWHQFLDV� HVWiQGHILQLGDV�SRU� HO�Pi[LPR�YDORU� TXH�SXHGHQ�SUHVHQWDU� ��N:�� �N:�� ��N:�����N:�� HWF���� 6XUHVROXFLyQ� GHSHQGH� GH� OD� FDOLGDG� GH� VX� IDEULFDFLyQ�� \� VX� HPSOHR� VH� UHVWULQJH� D� DTXHOORVFDVRV� HQ� ORV� TXH� VH� UHTXLHUH� VLQWRQL]DU� XQ� FLUFXLWR� VyOR� XQD� YH]�� 3DUD� HOOR� VH� PXHYH� HOFRQWDFWR�DMXVWDEOH�HPSOHDQGR�XQ�SHTXHxR�GHVWRUQLOODGRU�

������3RWHQFLyPHWURV�GH���9XHOWD
(VWDV�FRPSRQHQWHV�VRQ�VLPLODUHV�D�ODV�UHVLVWHQFLDV�YDULDEOHV�HQ�FXDQWR�D�IDEULFDFLyQ�\D� TXH� SRVHHQ�XQD� SLVWD� GH� FDUEyQ� FRQ� GRV� WHUPLQDOHV� ILMRV� HQ� ORV� H[WUHPRV�� \� XQ� WHUFHUWHUPLQDO� DMXVWDEOH� HQWUH� DPERV�� (VWRV� GLVSRVLWLYRV� HVWiQ� RULHQWDGRV� D� UHDOL]DU� DMXVWHV� GHSDUiPHWURV��YROXPHQ��QLYHO��HWF����SRU�OR�TXH�UHTXLHUHQ�VHU�PiV�UREXVWRV�SDUD�VRSRUWDU�PLOHVGH� FLFORV�� 6X� DMXVWH� VH� UHDOL]D� PHGLDQWH� XQD� SHULOOD�� \� VX� YDORU� DSDUHFH� HQ� OD� FDUFDVD�DQWHSXHVWR�SRU�XQD�$��ORJDUtWPLFR��R�XQD�%��OLQHDO��
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������3RWHQFLyPHWURV�GH����\����9XHOWDV
(VWH�WLSR�GH�SRWHQFLyPHWURV�HVWi�RULHQWDGR�D�OD�VLQWRQL]DFLyQ�GH�SDUiPHWURV�GXUDQWHOD�SUXHED�GH�XQ�FLUFXLWR��D�GLIHUHQFLD�GH�ODV�UHVLVWHQFLDV�YDULDEOHV��VX�UHVROXFLyQ�HV�PXFKRPD\RU��\D�TXH�UHFRUUHQ�HO�UDQJR�GH�UHVLVWHQFLD�HQ����R����YXHOWDV��(VWRV�GLVSRVLWLYRV�VRQ�GHH[FHOHQWH�FDOLGDG��\�VX�FRVWR�HV�HOHYDGR�HQ�FRPSDUDFLyQ�FRQ�ODV�UHVLVWHQFLDV�YDULDEOHV������D������HQ�9LFWURQLFV���6X�HQFDSVXODGR�HV�SOiVWLFR��\� VREUH�pO�DSDUHFH�FRGLILFDGR�VX�YDORUPHGLDQWH���GtJLWRV��ORV���SULPHURV�UHSUHVHQWDQ�HO�YDORU��\�HO�WHUFHUR��OD�GpFDGD��3RU�HMHPSOR�����VLJQLILFD�������� ������:  ����N: HQWUH�ORV�WHUPLQDOHV�ILMRV�

$GHPiV�GH�ODV�FRPSRQHQWHV�HVWXGLDGDV�HQ�HVWH�DFiSLWH��H[LVWHQ�PXFKDV�TXH�SXHGHQDSOLFDUVH� GH� XQ� PHMRU� PRGR� HQ� XQ� FLUFXLWR� SDUWLFXODU� �UHyVWDWRV� GH� ODERUDWRULR�SRWHQFLyPHWURV� GHVOL]DQWHV�� WHUPLVWRUHV�� HWF���� 4XHGD� HQ� HO� OHFWRU� OD� WDUHD� GH� DQDOL]DU� ORVFDWiORJRV�GH�GLIHUHQWHV�GLVWULEXLGRUHV�HOHFWUyQLFRV�SDUD�FRQRFHU�PiV�DO�UHVSHFWR�
����&RQGHQVDGRUHV

/RV�FRQGHQVDGRUHV�FRPHUFLDOHV�SDUD�FLUFXLWRV�HOHFWUyQLFRV�VH�GLIHUHQFLDQ� VHJ~Q�VXFDSDFLGDG��VX�YROWDMH�Pi[LPR�\�VX�WLSR��(VWH�~OWLPR�SDUiPHWUR�SHUPLWH�VHOHFFLRQDU�HO�PHMRUFRQGHQVDGRU� GLVSRQLEOH� SDUD� FDGD� DSOLFDFLyQ�� +D\� WLSRV� GH� FRQGHQVDGRUHV� VHQVLEOHV� D� ODSRODULGDG�� KD\� RWURV� TXH� VH� FDUDFWHUL]DQ� SRU� VXV� EDMDV� FRUULHQWHV� GH� SpUGLGDV�� HWF�� 6RQUHODWLYDPHQWH� IiFLOHV� GH� GHVWUXLU�� DSOLFiQGROHV� YROWDMHV� PD\RUHV� GH� ORV� TXH� VRSRUWDQ� RLQYLUWLHQGR�VX�SRODULGDG�
(Q�JHQHUDO��HO�YDORU�GHO�FRQGHQVDGRU�DSDUHFH�URWXODGR�HQ�VX�FXELHUWD��\D�VHD�FRQ�HOYDORU�HVFULWR�H[SOtFLWDPHQWH��HMHPSOR�����P)��R�FRGLILFDGR�PHGLDQWH���Q~PHURV�\�XQD�OHWUD�



�

(Q�HVWH�FDVR��ORV�GRV�SULPHURV�LQGLFDQ�HO�YDORU��\�HO�WHUFHUR��OD�GpFDGD��/D�XQLGDG�EiVLFD��HQHVWH�FDVR��HO�SLFRIDUDGLR��S)���SRU�OR�WDQWR��XQ�FRQGHQVDGRU�URWXODGR�FRPR�����VLJQLILFD�TXHWLHQH������� S)��HV�GHFLU���������S)��R�GLFKR�GH�RWUR�PRGR������Q)�R������P)��/D�OHWUD�TXHVLJXH�D�ORV�GtJLWRV�LQGLFD�OD�WROHUDQFLD��. r�����0 r�����= ���������
$�FRQWLQXDFLyQ�VH�GHWDOODQ�ORV�WLSRV�GH�FRQGHQVDGRUHV�PiV�FRPXQHV�HQ�HO�PHUFDGR�

������&RQGHQVDGRUHV�GH�0LFD
/D� PLFD� HV� XQ� PLQHUDO� KHFKR� GH� FRPSOHMRV� VLOLFDWRV� GH� DOXPLQLR�SRWDVLR�� (VWRVFRQGHQVDGRUHV�VRQ�GH�SURSyVLWR�JHQHUDO��GDGD�VX�DOWD�HVWDELOLGDG�\�EDMD�GLVLSDFLyQ��1R�VHSURGXFHQ�HQ�JUDQGHV�FDSDFLGDGHV��GHELGR�DO�DOWR�FRVWR�GH�OD�PLFD�

������&RQGHQVDGRUHV�GH�3ROLHVWLUHQR
(VWRV�FRQGHQVDGRUHV�WLHQHQ�PX\�SRFDV�SpUGLGDV��JUDQ�UHVLVWHQFLD�GH�DLVODQWH���\�SRUOR� WDQWR�� VXV� DSOLFDFLRQHV� QDWXUDOHV� VRQ� OD� PDQWHQFLyQ� GH� OD� FDUJD�� ORV� ILOWURV�� WLPLQJ \DSOLFDFLRQHV�GH�UDGLRIUHFXHQFLD��7LHQHQ�H[FHOHQWH�IXQFLRQDPLHQWR�D�DOWDV�IUHFXHQFLDV��\�VXWROHUDQFLD� WtSLFD�SXHGH�VHU�GH�����8QR�GH�VXV� WHUPLQDOHV�HVWi�QRUPDOPHQWH�PDUFDGR�SDUDLQGLFDU� TXH� HVWi� FRQHFWDGR� LQWHUQDPHQWH� D� XQ� EOLQGDMH� �SURSyVLWRV� GH� 5)��� (VWRVFRQGHQVDGRUHV�QR�VRQ�IiFLOHV�GH�HQFRQWUDU�HQ�&KLOH�



�

������&RQGHQVDGRUHV�&HUiPLFRV
(VWH� WLSR� GH� FRQGHQVDGRUHV� HV� PX\� FRP~Q�� GDGR� TXH� VLUYHQ� ELHQ� SDUD� FXDOTXLHUSURSyVLWR�� 1RUPDOPHQWH� VH� HPSOHDQ� HQ� DSOLFDFLRQHV� GH� GHVDFRSODGR�� 7LHQHQ� WROHUDQFLDVWtSLFDV� GH� ����������� (VWRV� FRQGHQVDGRUHV� SXHGHQ� VHU� HQFRQWUDGRV� HQ� ODV� WLHQGDV� GHHOHFWUyQLFD�HQ�&KLOH�

������&RQGHQVDGRUHV�(OHFWUROtWLFRV
(VWH� WLSR� GH� FRQGHQVDGRUHV� SHUPLWH� FDSDFLGDGHV� PD\RUHV� ��P)� D� ��� P)��� (QJHQHUDO��VRQ�VHQVLEOHV�D�OD�SRODULGDG��(O�WHUPLQDO�PiV�FRUWR�PDUFD�HO�GH�PHQRU�SRWHQFLDO��6HFDUDFWHUL]DQ�SRU�QR�VRSRUWDU�PXFKR�YROWDMH����9�WtSLFR��\�WHQHU�DOWDV�FRUULHQWHV�GH�SpUGLGD�(VWRV�FRQGHQVDGRUHV�SXHGHQ�HPSOHDUVH�HQ�IXHQWHV�FRQWLQXDV�TXH�UHTXLHUDQ�DOWDV�FRUULHQWHVGH� VDOLGD��(VWRV� FRQGHQVDGRUHV� VH� HQFXHQWUDQ� IiFLOPHQWH� HQ� ODV� WLHQGDV� GH� HOHFWUyQLFD� HQ&KLOH�

������&RQGHQVDGRUHV�GH�7DQWDOLR
7LHQHQ�SURSLHGDGHV�VLPLODUHV�TXH�ORV�FRQGHQVDGRUHV�HOHFWUROtWLFRV��FRQ�OD�GLIHUHQFLDTXH�VXV�FRUULHQWHV�GH�SpUGLGDV�VRQ�PXFKR�PHQRUHV��(O�FRVWR�GH�HVWRV�FRQGHQVDGRUHV��SRU�ORWDQWR��HV�PD\RU��(V�GLItFLO�FRQVHJXLUORV�HQ�&KLOH��SRU�OR�TXH�PXFKDV�HPSUHVDV�TXH�WUDEDMDQFRQ�HOORV�WLHQHQ�TXH�HQFDUJDUORV�DO�H[WUDQMHUR�



��

$GHPiV� GH� ORV� FRQGHQVDGRUHV� DQWHV� PHQFLRQDGRV�� H[LVWHQ� FRQGHQVDGRUHV� GHSROLpVWHU�� SROLSURSLOHQR�� UHGHV� GH� FRQGHQVDGRUHV�� FRQGHQVDGRUHV� YDULDEOHV�� HWF�� eVWRVSXHGHQ�VHU�HQFRQWUDGRV�HQ�GLIHUHQWHV�FDWiORJRV�GH�FRPSRQHQWHV�HOHFWUyQLFDV�
����,QGXFWDQFLDV

/DV� � LQGXFWDQFLDV� UHDOHV� VH� GLIHUHQFLDQ� PXFKR� GH� ODV� LGHDOHV�� \D� TXH� SUHVHQWDQUHVLVWHQFLD� \� FDSDFLGDG� QR� GHVSUHFLDEOHV�� 3RU� HVWH� PRWLYR�� VyOR� VH� HPSOHDQ� HQ� FLUFXLWRVUHDOHV�FXDQGR�VRQ�LQGLVSHQVDEOHV��HQ�FLHUWRV�WLSRV�GH�ILOWURV�\�FLUFXLWRV�VLQWRQL]DGRV�
([LVWHQ�LQGXFWDQFLDV�FRPHUFLDOHV�GH�EDMR�YDORU� �P+���6X�DSDULHQFLD�HV�VLPLODU�D� ODGH�ODV�UHVLVWHQFLDV��\�HO�FyGLJR�GH�FRORUHV�HPSOHDGR�HQ�VX�LGHQWLILFDFLyQ�HV�HO�PLVPR�

7DPELpQ�SXHGHQ�FRQVWUXLUVH�LQGXFWDQFLDV�PD\RUHV��KHFKDV�D�OD�PHGLGD�GHO�FLUFXLWR�(Q�JHQHUDO��HVWD� WpFQLFD�HV� UHODWLYDPHQWH�FRPSOLFDGD��\D�TXH� ODV� HFXDFLRQHV�TXH�PRGHODQHVWRV�GLVSRVLWLYRV�QR�VLHPSUH� IXQFLRQDQ�FRPR�HV�HVSHUDGR��([LVWHQ�D� OD�YHQWD�Q~FOHRV�GHIHUULWD�HVSHFLDOHV�SDUD�HO�GLVHxR�GH�HVWH� WLSR�GH�LQGXFWDQFLDV��0HGLDQWH�HVWRV�Q~FOHRV�\�XQWUR]R�GH�DODPEUH�HVPDOWDGR�HV�SRVLEOH�GLVHxDU�LQGXFWDQFLDV�GH�YDORUHV�PHGLRV��DMXVWDQGR�VXYDORU�PHGLDQWH�SUXHED�\�HUURU��(VWH�WHPD�YD�PiV�DOOi�GH�ORV�FRQWHQLGRV�GH�HVWH�WXWRULDO�



��

����'LRGRV
/D�FDUDFWHUtVWLFD�QR�OLQHDO�GH�ORV�GLRGRV�SHUPLWH�VX�HPSOHR�HQ�XQD�JUDQ�FDQWLGDG�GHDSOLFDFLRQHV� GLYHUVDV�� ([LVWHQ�� SRU� HMHPSOR�� GLRGRV� UHFWLILFDGRUHV�� GLRGRV� OLPLWDGRUHV� GHFRUULHQWH��GLRGRV�]HQHU��GLRGRV�GH� UDGLRIUHFXHQFLD��GLRGRV�GH�JHUPDQLR�� HWF��6yOR�DOJXQRVGH�pVWRV�VHUiQ�WUDWDGRV�HQ�HVWH� WXWRULDO��/RV�/('V�� IRWRGLRGRV�\�RWURV�GLVSRVLWLYRV�ySWLFRVVHUiQ�WUDWDGRV�HQ�HO�DFiSLWH�GH�2SWRHOHFWUyQLFD�

������'LRGRV�5HFWLILFDGRUHV
(VWRV�GLRGRV�VH�XWLOL]DQ�SDUD�FRQYHUWLU�FRUULHQWH�DOWHUQD�HQ�FRUULHQWH�FRQWLQXD��6RQGH�VLOLFLR��SRU�OR�TXH�SUHVHQWDQ�XQD�FDtGD�GH�WHQVLyQ�WtSLFD�GH�����9��(O�PiV�FRP~Q�GH�HVWRVGLRGRV�� HO� �1������ DJXDQWD� ��$� \� XQD� WHQVLyQ� LQYHUVD� GH� �����9� �HVWR� QR� VLJQLILFD� TXHSXHGHQ�GLVLSDU���N:����$�\�����9�GLVLSDQ�����:���([LVWHQ�DGHPiV�DUUHJORV�GH�GLRGRV�HQFRQILJXUDFLyQ� GH� SXHQWH� UHFWLILFDGRU�� 7RGRV� HVWRV� GLVSRVLWLYRV� SXHGHQ� VHU� DGTXLULGRV� HQ&KLOH�

������'LRGRV�=HQHU
/RV�GLRGRV�]HQHU�VH�FDUDFWHUL]DQ�SRU� WHQHU�XQ�YROWDMH�GH� UXSWXUD�PX\�EDMR��DO�FXDOSXHGH� VHU� VRPHWLGR� VLQ� VXIULU� GDxRV�� (VWR� VLJQLILFD� TXH�� SRODUL]DGR� HQ� IRUPD� LQYHUVD�PDQWLHQH� XQD� WHQVLyQ� FRQVWDQWH� HQWUH� iQRGR� \� FiWRGR�� SRU� OR� TXH� VH� XWLOL]D� QRUPDOPHQWHFRPR�UHIHUHQFLD�GH�YROWDMH�



��

������'LRGRV�6KRWWN\
(VWRV�GLRGRV�SXHGHQ�FRQPXWDU�D�IUHFXHQFLDV�WDQ�DOWDV�FRPR�����0+]��SRU�OR�TXH�VHSXHGHQ�HPSOHDU�FRPR�UHFWLILFDGRUHV�D�DOWD�IUHFXHQFLD��XQ�GLRGR�QRUPDO�OOHJD�D����0+]��

,,,��7UDQVLVWRUHV
(Q� HVWH� DFiSLWH� VH� UHDOL]D� XQ� EUHYH� UHSDVR� GH� DTXHOODV� FRPSRQHQWHV� HOHFWUyQLFDVGLVFUHWDV� TXH� SHUPLWHQ� HO� FRQWURO� GH� FRUULHQWHV� HOpFWULFDV�� (Q� SDUWLFXODU�� VH� DQDOL]DQEUHYHPHQWH�ORV�WUDQVLVWRUHV�ELSRODUHV��WUDQVLVWRUHV�GH�HIHFWR�GH�FDPSR��WUDQVLVWRUHV�ELSRODUHVGH�FRPSXHUWD�DLVODGD��HWF�

����7UDQVLVWRUHV�%LSRODUHV
/D�WHFQRORJtD�GH�ORV�WUDQVLVWRUHV�ELSRODUHV�VH�UHPRQWD�D�GLFLHPEUH�GH�������FXDQGRORV� LQJHQLHURV�-RKQ�%DUGHHQ��:LOOLDP�6KRFNOH\�\�:DOWHU�%UDWWDLQ�GH� OD�%HOO�/DERUDWRULHVLQYHQWDURQ� HO� SULPHU� WUDQVLVWRU� GH� XQLyQ�� DQWHFHVRU� GH� ORV� FRQWHPSRUiQHRV�� (O� WUDQVLVWRUUHHPSOD]y� ORV� WXERV� GH� YDFtR�� UHGXFLHQGR� GH� XQ� PRGR� IRUPLGDEOH� HO� WDPDxR� GH� ORVFLUFXLWRV�� PHMRUDQGR� VX� UHQGLPLHQWR� \� GXUDELOLGDG�� 6L� ELHQ� HO� WUDQVLVWRU� ELSRODU� KD� VLGRUHHPSOD]DGR�HQ�PXFKDV�DSOLFDFLRQHV�SRU�026)(7©V�\�RWURV�GLVSRVLWLYRV��VLJXH�VLHQGR�XQDFRPSRQHQWH�GH�XVR�PDVLYR�HQ�SUiFWLFDPHQWH�FXDOTXLHU�FLUFXLWR�HOHFWUyQLFR�
([LVWHQ�PXFKRV�WLSRV�GH�WUDQVLVWRUHV�ELSRODUHV��\�VXV�GLIHUHQFLDV�VRQ�EiVLFDPHQWH�ODSRWHQFLD� TXH� VRQ� FDSDFHV� GH� PDQHMDU� \� GLVLSDU�� VX� JDQDQFLD� \� ORV� YROWDMHV� \� FRUULHQWHVPi[LPRV�� /DV� GLIHUHQFLDV� ItVLFDV� VH� DSUHFLDQ� VHJ~Q� HO� HQFDSVXODGR� HQ� HO� TXH� YLHQHQIDEULFDGRV�



��

������7UDQVLVWRUHV�GH�%DMD�3RWHQFLD
(VWRV� WUDQVLVWRUHV� SUHVHQWDQ� H[FHOHQWHV� FDUDFWHUtVWLFDV� SDUD� HO� PDQHMR� GH� VHxDOHVSHTXHxDV��7LHQHQ�JDQDQFLDV� WtSLFDV�GH�E  ������ \� VH� IDEULFDQ�HQ�GLIHUHQWHV� HQFDSVXODGRV�/RV�PHWiOLFRV�VRQ�FDSDFHV�GH�GLVLSDU�PiV�SRWHQFLD�\�SUHVHQWDQ�XQD�PHQRU�VHQVLELOLGDG�DOUXLGR�H[WHUQR��(O�PiV�HPSOHDGR�HQ�FLUFXLWRV�VHQFLOORV�HV�HO��1�����

������7UDQVLVWRUHV�'DUOLQJWRQ
(VWRV� WUDQVLVWRUHV� VH� IDEULFDQ� FRPR� GRV� WUDQVLVWRUHV� ELSRODUHV� HQ� FDVFDGD�� \� VXVtPEROR�UHSUHVHQWD�GLFKD�HVWUXFWXUD�



��

4�313�

(VWRV� WUDQVLVWRUHV� SUHVHQWDQ� HQ� JHQHUDO� XQ� YROWDMH� EDVH�HPLVRU� GH� ���� 9�� \� VXJDQDQFLD� ERUGHD� ORV� ������ 6XV� DSOLFDFLRQHV� PiV� FRPXQHV� VH� HQFXHQWUDQ� HQ� DTXHOORVFLUFXLWRV�TXH� UHTXLHUHQ� FRQWURODU� JUDQGHV� FRUULHQWHV�21�2))� �]RQD� GH� VDWXUDFLyQ� \� FRUWHGHO� WUDQVLVWRU� VRODPHQWH��PHGLDQWH�HO�XVR�GH� FRUULHQWHV�SHTXHxDV� �77/��SRU� HMHPSOR���8QLQWHUHVDQWH� HMHPSOR� GH� HVWH� WLSR� GH� WUDQVLVWRUHV� HV� HO� 7,3����� TXH� SHUPLWH� FRQWURODUFRUULHQWHV�LPSRUWDQWHV�
������7UDQVLVWRUHV�GH�3RWHQFLD

/RV� WUDQVLVWRUHV� GH� SRWHQFLD� WLHQHQ� JDQDQFLDV� PHQRUHV� ������ SHUR� VRQ� FDSDFHV� GHPDQHMDU�FRUULHQWHV�PXFKR�PD\RUHV��(VWH�WLSR�GH�WUDQVLVWRUHV�VH�FDUDFWHUL]D�DGHPiV�SRU�WHQHUHVSDFLR�SDUD�XQ�GLVLSDGRU�HQ�VX�HQFDSVXODGR��OR�FXDO�DXPHQWD�VLJQLILFDWLYDPHQWH�OD�SRWHQFLDTXH�SXHGHQ�GLVLSDU�
(VWRV� WUDQVLVWRUHV� QR� SXHGHQ� HPSOHDUVH� HQ� SDUDOHOR� SDUD� DXPHQWDU� D~Q� PiV� VXSRWHQFLD��\D�TXH�D�PHGLGD�TXH�DXPHQWDQ�VX�WHPSHUDWXUD��GLVPLQX\HQ�VX�UHVLVWHQFLD��SRU�ORWDQWR��HO�WUDQVLVWRU�TXH�SUHVHQWD�XQD�PHQRU�UHVLVWHQFLD�DO�SULQFLSLR�WHUPLQD�DVXPLHQGR�WRGDOD�FRUULHQWH�

����)LHOG�(IIHFW�7UDQVLVWRUV
6L�ELHQ�ORV�WUDQVLVWRUHV�ELSRODUHV�UHSUHVHQWDQ�OD�HVSLQD�GRUVDO�GH�OD�HOHFWUyQLFD�OLQHDO�ORV� WUDQVLVWRUHV� GH� HIHFWR� GH� FDPSR� ORV� DYHQWDMDQ� HQ� DOJXQRV� DVSHFWRV�� 3UHVHQWDQ� XQDDOWtVLPD� LPSHGDQFLD� GH� HQWUDGD�� SRU� OR� TXH� OD� FRUULHQWH� HQ� OD� SXHUWD� HV� FDVL� QXOD�� 2WUDYHQWDMD�TXH�SUHVHQWDQ�HV� VX�DXPHQWR�GH� UHVLVWHQFLD� FRQ� OD� WHPSHUDWXUD��(VWR�KDFH�SRVLEOHFRQHFWDU� YDULRV� )(7� HQ� SDUDOHOR� SDUD� DXPHQWDU� OD� SRWHQFLD� WRWDO�� pVWRV� FRQWURODUiQDXWRPiWLFDPHQWH� OD�FRUULHQWH�TXH�FLUFXOD�D� WUDYpV�GH�FDGD�XQR��/D�DSDULHQFLD�ItVLFD�GH�ORV



��

)(7©V� HV� LGpQWLFD� D� OD� GH� ORV� WUDQVLVWRUHV�� \D� TXH� VH� IDEULFDQ� HQ� ORV� PLVPRV� WLSRV� GHHQFDSVXODGR�
������-)(7

(O�)(7�GH�XQLyQ�HV�HO�PiV�VHQFLOOR�GH�ORV�)(7��/D�GHVYHQWDMD�GH�ORV�)(7�HV�HO�QRSRVHHU�PXFKD�JDQDQFLD�GH�WHQVLyQ��SRU� OR�TXH�QR�FRQYLHQH� VX�HPSOHR�DSOLFDFLRQHV�TXH� ODUHTXLHUDQ�� $GHPiV� UHTXLHUHQ� GH� WHQVLRQHV� QHJDWLYDV� HQ� OD� SXHUWD� SDUD� FRQWURODUDSURSLDGDPHQWH�OD�FRUULHQWH�
������026)(7

([LVWHQ�GRV�WLSRV�GH�)(7�GH�VHPLFRQGXFWRU�y[LGR�PHWDO��ORV�GH�HPSREUHFLPLHQWR�\ORV� GH� HQULTXHFLPLHQWR�� /RV� SULPHURV� SXHGHQ� FRQWURODU� ODV� FRUULHQWHV� HPSOHDQGR� YROWDMHVSRVLWLYRV�\�QHJDWLYRV��SDUD�XQD�FRUULHQWH�QXOD��UHTXLHUHQ�XQ�YROWDMH�QHJDWLYR��(Q�FDPELR��ORVGH� HQULTXHFLPLHQWR� HPSOHDQ� VyOR� WHQVLRQHV� SRVLWLYDV� SDUD� HO� FRQWURO� GH� OD� FRUULHQWH�� SDUDFRUULHQWH�QXOD��UHTXLHUHQ�YROWDMH�QXOR��(VWD�FDUDFWHUtVWLFD�SHUPLWH�TXH�FXDOTXLHU�FRPSXHUWDOyJLFD� SXHGD� FRQWURODU� FRUULHQWHV� LPSRUWDQWHV�PHGLDQWH� XQ�026)(7�GH� HQULTXHFLPLHQWR�(VWRV�GLVSRVLWLYRV�VRQ�OD�EDVH�GH�OD�WHFQRORJtD�&026��OD�FXDO�KDFH�SRVLEOH�TXH�H[LVWDQ�ORVFRPSXWDGRUHV�
����7LULVWRUHV

/RV� WLULVWRUHV� XWLOL]DQ� XQ� VLVWHPD� GH UHDOLPHQWDFLyQ� LQWHUQD� TXH� SHUPLWH� DFWLYDU� RGHVDFWLYDU�HO�SDVR�GH�OD�FRUULHQWH��0HGLDQWH�HVWH�VLVWHPD��VyOR�ODV�FRQPXWDFLRQHV�UHTXLHUHQGH�OD�DSOLFDFLyQ�GH�YROWDMHV�R�FRUULHQWHV�HQ�OD�HQWUDGD��(VWDV�FRPSRQHQWHV�QR�RSHUDQ�HQ�]RQDOLQHDO��(VWRV�GLVSRVLWLYRV�VH�IDEULFDQ�SDUD�JUDQGHV�FRUULHQWHV��GHVGH�����$�KDVWD�FRUULHQWHVPD\RUHV�TXH���N$��\�VRQ�HVSHFLDOPHQWH�~WLOHV�HQ�FRQYHUWLGRUHV�GH�SRWHQFLD�\�FRUUHFFLyQ�GHOIDFWRU�GH�SRWHQFLD�



��

������6&5�\�75,$&
(O�UHFWLILFDGRU�FRQWURODGR�GH�VLOLFLR�HV�GLVSDUDGR�FRQ ����9�\�XQD�PtQLPD�FRUULHQWHGH�HQWUDGD��3DUD�TXH�pVWH�GHMH�GH�FRQGXFLU��GHEH�FLUFXODU�D�VX�WUDYpV�XQD�FRUULHQWH�PtQLPD�([LVWHQ� DGHPiV� 6&5V� DFWLYDGRV� SRU� OX]�� /RV� 75,$&V� DFW~DQ� FRPR� GRV� 6&5V� HQFRQILJXUDFLyQ�DQWLSDUDOHOR��SRU�OR�TXH�SHUPLWHQ�HO�SDVR�GH�FRUULHQWHV�HQ�DPERV�VHQWLGRV�

������,*%7
/RV�WUDQVLVWRUHV�ELSRODUHV�GH�FRPSXHUWD�DLVODGD��LQVXODWHG�JDWH�ELSRODU�WUDQVLVWRUV�FRPELQDQ�OD�DOWD�LPSHGDQFLD�GH�HQWUDGD�GH�ORV�026)(7V�FRQ�OD�DOWD�FDSDFLGDG�GH�FRUULHQWH\�EDMR�YROWDMH�GH� VDWXUDFLyQ�GH� ORV� WUDQVLVWRUHV�ELSRODUHV��6RQ�VLPLODUHV�D� ORV�GLVSRVLWLYRVYLVWRV�DQWHULRUPHQWH��FRQ�OD�GLIHUHQFLD�TXH�QR�UHTXLHUHQ�FRUULHQWHV�SDUD�VHU�DFWLYDGRV��EDVWDVyOR�FRQ�DSOLFDU�YROWDMHV�

,9��&LUFXLWRV�,QWHJUDGRV
/RV� FLUFXLWRV� LQWHJUDGRV� R� FKLSV VRQ� FRQMXQWRV� GH� WUDQVLVWRUHV�� UHVLVWHQFLDV� \SHTXHxRV�FRQGHQVDGRUHV�HQFDSVXODGRV�HQ�XQD�PLVPD�SDVWLOOD��([LVWHQ�PLOORQHV�GH�HOORV��\FXPSOHQ�ODV�PiV�GLYHUVDV�IXQFLRQHV��7DPELpQ�FXEUHQ�XQ�UDQJR�GH�SUHFLRV�GHVGH�ODV�GHFHQDVKDVWD� ORV�PLOORQHV� GH� SHVRV��(Q� HVWD� VHFFLyQ� VH� SUHWHQGH� LQWURGXFLU� DO� DOXPQR� HQ� OD� JUDQYDULHGDG�GH�FLUFXLWRV�LQWHJUDGRV�GLVSRQLEOHV�HQ�HO�PHUFDGR�



��

����&LUFXLWRV�,QWHJUDGRV�/yJLFRV
(VWH�WLSR�GH�LQWHJUDGRV�QR�UHTXLHUH�XQD�PD\RU�GLVFXVLyQ�UHVSHFWR�GH�VXV�PRGHORV�\DSOLFDFLRQHV��GHELGR�D�VX�PDVLYR�HPSOHR�HQ�HO�FXUVR�GH�/DERUDWRULR�GH�6LVWHPDV�'LJLWDOHV�6LQ�HPEDUJR��HV�FRQYHQLHQWH�KDFHU�XQ�EUHYH�UHSDVR�GH�ODV�IDPLOLDV�GH�FLUFXLWRV�OyJLFRV�TXHH[LVWHQ�HQ�HO�PHUFDGR�
([LVWHQ� GRV� SULQFLSDOHV� IDPLOLDV� HQ� HO� iPELWR� GH� ORV� FLUFXLWRV� OyJLFRV�� ORV� 77/�WUDQVLVWRU�WUDQVLVWRU�ORJLF��\�ORV�&026��FRPSOLPHQWDU\�026���(Q�FXDQWR�D�GLVWULEXFLyQ�GHORV�WHUPLQDOHV�\�IXQFLRQHV��WRGDV�ODV�IDPLOLDV�VRQ�LGpQWLFDV��VLQ�HPEDUJR��RSHUDFLRQDOPHQWHWLHQHQ� GLIHUHQFLDV� TXH� VH� KDFHQ� QRWDU� HQ� ODV� VLWXDFLRQHV� OtPLWH� YROWDMH� \� UDSLGH]�� \� HQ� VXFRQVXPR��'HQWUR�GH�HVWDV�IDPLOLDV��H[LVWHQ�VXEIDPLOLDV�TXH�VH�LGHQWLILFDQ�SRU�ODV�OHWUDV�HQ�ODGHVLJQDFLyQ�GHO� LQWHJUDGR��3RU�HMHPSOR��HQ�XQ���/6���� OD�VXEIDPLOLD�HV�/6�� HV�GHFLU�� ORZSRZHU�6KRWWN\��$�FRQWLQXDFLyQ�VH�GHWDOODQ�ODV�GLIHUHQWHV�VXEIDPLOLDV�GH�FLUFXLWRV�OyJLFRV�

x $/6�� $GYDQFHG� /RZ� SRZHU� 6KRWWN\�� HVWD� VXE� IDPLOLD� SUHVHQWD� JUDQ� UDSLGH]� \� EDMRFRQVXPR��\�FRPSLWH�FRQ�OD�WHFQRORJtD�&026�x &��&LUFXLWRV�&026��(VWRV�LQWHJUDGRV�WLHQHQ�H[FHOHQWHV�FDUDFWHUtVWLFDV�GH�FRQVXPR�GDGDVX�QDWXUDOH]D��6LQ�HPEDUJR��VRQ�DOWDPHQWH�VHQVLEOHV��\�FXDOTXLHU�VREUHYROWDMH��LQFOXVR�ODHOHFWULFLGDG� HVWiWLFD�� ORV� GHVWUX\H� FRQ� IDFLOLGDG�� SRU� OR� TXH� GHEHQ� VHU�PDQHMDGRV� FRQSUHFDXFLyQ�x )��)DVW�77/��HVWH�WLSR�GH�77/�HVWi�RSWLPL]DGR�SDUD�PHMRUDU�VX�YHORFLGDG�GH�RSHUDFLyQ�x +��/RV�+LJK�SRZHU�77/ UHTXHUtDQ�XQ� JUDQ� FRQVXPR�SDUD� DXPHQWDU� VX� YHORFLGDG��<DFDVL�QR�H[LVWHQ�x +&��+LJK�6SHHG�&026��HVWD�VXE�IDPLOLD�PHMRUy�ODV�FDUDFWHUtVWLFDV�GH�YHORFLGDG�GH�ORV&026��SHUR�PDQWLHQH�VX�VHQVLELOLGDG�D�ODV�GHVFDUJDV�HOpFWULFDV�x /��/RZ�SRZHU��HVWRV�GLVSRVLWLYRV�IXHURQ�FUHDGRV�FRPR�77/�GH�EDMR�FRQVXPR��(VWH�WLSRGH�GLVSRVLWLYRV�HVWi�REVROHWR�x /6�� /RV� GLVSRVLWLYRV� /RZ� SRZHU� 6KRWWN\ KDQ� WHQLGR� PXFKR� p[LWR�� \D� TXH� FRPELQDQFDUDFWHUtVWLFDV�GH�EDMR�FRQVXPR�\�DOWD�YHORFLGDG�



��

x 6��/RV�77/�6KRWWN\ VH�IDEULFDQ�HPSOHDQGR�GLRGRV�6KRWWN\�SDUD�PHMRUDU�VX�UDSLGH]��(VWDVXE�IDPLOLD�UDUDPHQWH�VH�XWLOL]D�HQ�OD�DFWXDOLGDG�
2WUD�FRQVLGHUDFLyQ� LPSRUWDQWH�TXH�KD\�TXH� WHQHU�SUHVHQWH�DO� WUDEDMDU�FRQ� FLUFXLWRVOyJLFRV�HV�FRQHFWDU�WRGDV�ODV�HQWUDGDV�OLEUHV�SDUD�HYLWDU�TXH�HO�UXLGR�ODV�KDJD�RVFLODU�

����0LFURFRQWURODGRUHV�\�'63
(VWRV� LQWHJUDGRV� KDQ� WHQLGR� JUDQ� LPSRUWDQFLD� HQ� ORV� ~OWLPRV� DxRV�� GDGD� VXYHUVDWLOLGDG��EDMR�FRVWR�\�IDFLOLGDG�GH�SURJUDPDFLyQ��'LIHUHQWHV�FRPSDxtDV�ORV�GHVDUUROODQ�\SURPXHYHQ� VX� HPSOHR� LPSOHPHQWDQGR� OLEUHUtDV� GH� VRIWZDUH� SDUD� UXWLQDV� FRPXQHV�� ([LVWHJUDQ�FRPSHWHQFLD�HQ�HVWD�LQGXVWULD�
/RV� PLFURFRQWURODGRUHV� VRQ� FLUFXLWRV� LQWHJUDGRV� GRWDGRV� GH� HQWUDGDV�� VDOLGDV�PHPRULD� \� XQD� XQLGDG� FHQWUDO� GH� SURFHVRV� FDSD]� GH� UHDOL]DU� RSHUDFLRQHV� OyJLFDV� \DULWPpWLFDV��([LVWHQ�PLFURFRQWURODGRUHV�PX\�VRILVWLFDGRV��GRWDGRV�GH�FRQYHUVRUHV�DQiORJR�GLJLWDOHV� HQ� VXV� HQWUDGDV�� VHQVRUHV� GH� WHPSHUDWXUD�� VDOLGDV� 3:0�� VDOLGDV� DQDOyJLFDV�� HWF�/RV�'63�R�'LJLWDO�6LJQDO�3URFHVVRU VRQ�GLVSRVLWLYRV�RULHQWDGRV�DO�SURFHVDPLHQWR�GLJLWDO�GHVHxDOHV��SRU�OR�TXH�VXV�FDSDFLGDGHV�PDWHPiWLFDV�VXSHUDQ�HQ�UDSLGH]�\�UDQJR�D�ODV�UHDOL]DGDVSRU�ORV�PLFURFRQWURODGRUHV��7DPELpQ�FXHQWDQ�FRQ�HQWUDGDV�\�VDOLGDV�DQDOyJLFDV�
$OJXQRV� PLFURFRQWURODGRUHV� VH� HVWXGLDQ� HQ� HO� FXUVR� GH� 0LFURSURFHVDGRUHV� \/DERUDWRULR�GH�6LVWHPDV�'LJLWDOHV��SRU�OR�TXH�VH�SURSRQH�VX�HVWXGLR�HQ�EDVH�D�OR�DSUHQGLGRHQ�GLFKRV� FXUVRV�R� D� OD� ELEOLRJUDItD� SXEOLFDGD� HQ� ,QWHUQHW� SRU� SDUWH� GH� ORV� IDEULFDQWHV� GHHVWRV�GLVSRVLWLYRV� �0LFURFKLS��0RWRUROD��7H[DV� ,QVWUXPHQWV�� ,QWHO�� HWF���� )LQDOPHQWH�� FDEHGHVWDFDU� TXH� HQ� HO� /DERUDWRULR� 'RFHQWH� HVWiQ� GLVSRQLEOHV� ORV� SURJUDPDGRUHV� GHPLFURFRQWURODGRUHV� 3,&� �0LFURFKLS��� TXH� VH� FDUDFWHUL]DQ� SRU� VX� JUDQ� YHUVDWLOLGDG� \IDFLOLGDG�GH�SURJUDPDFLyQ�



��

����2WURV�FLUFXLWRV�LQWHJUDGRV
([LVWHQ� PXFKRV� RWURV� WLSRV� GH� FLUFXLWRV� LQWHJUDGRV�� FRQ� XVRV�� IXQFLRQHV� \WHFQRORJtDV�GH�IDEULFDFLyQ�GLIHUHQWHV��'HELGR�D�VX�JUDQ�Q~PHUR��QR�HV�SRVLEOH�HQWUHJDU�XQGHWDOOH�GH�WRGRV�HOORV��(Q�HVWD�VHFFLyQ�VH�GDQ�D�FRQRFHU�DOJXQRV�HMHPSORV�GH�ORV�LQWHJUDGRVPiV�FRP~QPHQWH�XWLOL]DGRV�HQ�GLIHUHQWHV�FLUFXLWRV��(V� WDUHD�GHO�DOXPQR�HO� LQYHVWLJDU�PiVDFHUFD�GH�FDGD�XQR�GH�HOORV�PHGLDQWH�OD�OHFWXUD�GH�ODV�KRMDV�GH�GDWRV�SURSRUFLRQDGDV�SRU�ORVGLIHUHQWHV�IDEULFDQWHV�

��� 7LPHU� PX\� YHUViWLO� GH� EDMR� FRVWR�� 3HUPLWH� DSOLFDFLRQHV� FRPR� YLEUDGRUPRQRHVWDEOH�\�DHVWDEOH��JHQHUDGRU�GH�IXQFLRQHV��HWF���� 'RV�����HQ�XQD�SDVWLOOD����� 5HJXODGRU� GH� WHQVLyQ� D� �� 9�� (Q� JHQHUDO�� HVWH� WLSR� GH� UHJXODGRUHV� VHGHVLJQDQ� FRQ� ��;;� SDUD� ORV� GH� WHQVLyQ� SRVLWLYD� \� ��;;� SDUD� ORV� GHWHQVLyQ�QHJDWLYD��GRQGH�;;�HV�OD�WHQVLyQ�GH�VDOLGD�/0��� 5HJXODGRU�GH�WHQVLyQ�DMXVWDEOH���9���9�5&���� 0XOWLSOLFDGRU��GLYLVRU��GH�YROWDMHV�&'���� 6ZLWFK�HOHFWUyQLFR�FRPDQGDGR�SRU�YROWDMHV�/0��� &RPSDUDGRU�GH�WHQVLRQHV���� $PSOLILFDGRU�RSHUDFLRQDO�PXOWLSURSyVLWR�7/��� $PSOLILFDGRU�RSHUDFLRQDO�GH�EDMR�UXLGR�/)��� 'RV�DPSOLILFDGRUHV�RSHUDFLRQDOHV�PXOWLSURSyVLWR�HQ�XQD�SDVWLOOD�7/��� &XDWUR�DPSOLILFDGRUHV�RSHUDFLRQDOHV�HQ�XQD�SDVWLOOD�'$&���� &RQYHUVRU�GLJLWDO�DQiORJR�GH���ELWV�$'&���� &RQYHUVRU�DQiORJR�GLJLWDO�GH���ELWV�/0��$+ 6HQVRU�GH�7HPSHUDWXUD�GH�3UHFLVLyQ�/0���� &RQYHUVRU�GH�IUHFXHQFLD�D�YROWDMH�



��

$Vt� FRPR� VH� KDQ� GHVFULWR� EUHYHPHQWH� ODV� IXQFLRQHV� GH� DOJXQRV� FKLSV� GH� HMHPSOR�H[LVWHQ� PXFKRV� RWURV� FRQ� IXQFLRQHV� PiV� HVSHFtILFDV�� (V� WDUHD� GHO� DOXPQR� HO� DYHULJXDUDFHUFD�GH�pVWRV�FRQVXOWDQGR�OD�LQIRUPDFLyQ�HQWUHJDGD�SRU�ORV�GLIHUHQWHV�IDEULFDQWHV�
9��2SWRHOHFWUyQLFD

(Q� HVWD� VHFFLyQ� VH� HVWXGLDQ� DOJXQRV� GLVSRVLWLYRV� VHPLFRQGXFWRUHV� JHQHUDGRUHV� GHOX]� R� VHQVLEOHV� D� HOOD�� \D� VHD� HQ� VX� HVSHFWUR� YLVLEOH� R� IXHUD� GH� pO�� $O� LJXDO� TXH� RWUDVVHFFLRQHV�GH�HVWH�WXWRULDO��HVWD�HV�VyOR�XQD�LQWURGXFFLyQ�D�HVWH�WLSR�GH�GLVSRVLWLYRV��GRQGH�VHGD� D� FRQRFHU� DO� DOXPQR� DFHUFD� GH� OD� YDULHGDG� GH� pVWRV� \� VXV� SRVLEOHV� XVRV�� (V� WDUHD� GHODOXPQR�LQYHVWLJDU�PiV�DO�UHVSHFWR�
����/('

/RV OLJKW� HPLWWLQJ� GLRGHV R� GLRGRV� HPLVRUHV� GH� OX]� VH� FRPSRUWDQ� FRPR� GLRGRVFRQYHQFLRQDOHV��SHUR�DGHPiV�WLHQHQ�OD�FDSDFLGDG�GH�HPLWLU� OX]�FXDQGR�VRQ�SRODUL]DGRV�HQIRUPD� GLUHFWD�� VHJ~Q� OD� LQWHQVLGDG� GH� FRUULHQWH� TXH� HVWp� FLUFXODQGR�� 6X� YROWDMH� GHSRODUL]DFLyQ� HV� PD\RU� TXH� HQ� HO� FDVR� GH� ORV� GLRGRV� FRQYHQFLRQDOHV�� \� OD� FRUULHQWH� TXHFLUFXOD�D�VX�WUDYpV�SXHGH�VHU�OLPLWDGD�PHGLDQWH�HO�HPSOHR�GH�XQD�UHVLVWHQFLD�HQ�VHULH��SDUD��9�GH�DOLPHQWDFLyQ��XQD� UHVLVWHQFLD� GH�����: D�����: IXQFLRQDUi� DSURSLDGDPHQWH���(VWRVGLRGRV� JHQHUDOPHQWH� VH� FRQVWUX\HQ� D� SDUWLU� GH� XQ� GLRGR� GH� XQLyQ� GH� DUVHQLXUR� GH� JDOLR�*D$V���([LVWHQ�PXFKRV�WLSRV�GH�/('��TXH�VH�GLIHUHQFLDQ�HQ�WDPDxR��SRWHQFLD��ORQJLWXG�GHRQGD� �FRORU��� \� RWUDV� YDULDEOHV� LPSRUWDQWHV��$� FRQWLQXDFLyQ� VH� GDQ� D� FRQRFHU� DOJXQRV� GHHOORV�
������/('�GH�OX]�YLVLEOH

(VWRV� WLSRV�GH�/('�VH�XWLOL]DQ�HQ�FDVL� FXDOTXLHU� DSOLFDFLyQ�HOHFWUyQLFD�TXH� FXHQWHFRQ� LQGLFDGRUHV� HQ� XQ� SDQHO�� 6RQ� GH� PX\� EDMR� FRVWR�� \� ORV� KD\� HQ� YDULDGRV� FRORUHV� \IRUPDV��/RV�PiV� WtSLFRV� VRQ� ORV� /('� URMRV�� YHUGHV� \� DPDULOORV� HQ� �PP��(Q� HVWRV� FDVRV�H[LVWHQ���IRUPDV�GH�LGHQWLILFDU�HO�iQRGR�����\�HO�FiWRGR������(O�iQRGR�WLHQH�HO�WHUPLQDO�PiV



��

ODUJR��(O�FiWRGR�HV�HO� WHUPLQDO�SUy[LPR�D�DTXHOOD�SDUWH� GHO�HQFDSVXODGR�TXH�SUHVHQWD� XQDVXSHUILFLH� SODQD�� (O� FiWRGR� SUHVHQWD� XQD� HVWUXFWXUD� PD\RU� GHQWUR� GHO� HQFDSVXODGR�� 6HUHFRPLHQGD�D�ORV�DOXPQRV�QRWDU�HVWDV���FDUDFWHUtVWLFDV�DO�PDQLSXODU�XQ�/('��(Q�OD�ILJXUD�VHPXHVWUDQ�DOJXQRV�/('6�

([LVWHQ�/('V�ELFRORUHV�\�WULFRORUHV����R���/('V�HQ�XQ�PLVPR�HQFDSVXODGR���/('VGH�DOWD�OXPLQRVLGDG��WLHQHQ�XQ�OHQWH�TXH�HQIRFD�OD�OX]�KDFLD�HO�IUHQWH��SXHGHQ�VHU�XWLOL]DGRVSDUD� LOXPLQDU� SHTXHxDV� VXSHUILFLHV��� DUUHJORV� GH� /('V� GH� �� VHJPHQWRV� �SDUD� GHVSOHJDUQ~PHURV�R�OHWUDV��SXHGHQ�WHQHU�iQRGR�R�FiWRGR�FRP~Q���HWF�

������/('�GH�OX]�LQIUDUURMD
(VWH� WLSR� GH� /('V� HPLWH� OX]� HQ� HO� HVSHFWUR� LQIUDUURMR�� 6XV� DSOLFDFLRQHV� PiVLPSRUWDQWHV� VH� UHODFLRQDQ� FRQ� ORV� FRQWUROHV� UHPRWRV�� ODV� FRPXQLFDFLRQHV� LQDOiPEULFDV� DGLVWDQFLDV�FRUWDV����P��\�OD�GHWHFFLyQ�GHO�SDVR�GH�XQ�REMHWR�HQWUH�pVWH�\�XQ�IRWRGHWHFWRU��6XDSDULHQFLD�HV�OD�GH�OD�ILJXUD�



��

������'LRGRV�OiVHU
(VWRV�GLRGRV�VH�FRQVWLWX\HQ�D�SDUWLU�GH�XQ�GLRGR�GH�XQLyQ�GH�*D$O$V��DUVHQLXUR�GHJDOLR� FRQ� LPSXUH]DV� GH� DOXPLQLR�� \� VH� HPSOHDQ� QRUPDOPHQWH� HQ� ODV� FRPXQLFDFLRQHV� GHJUDQGHV�FDQWLGDGHV�GH�LQIRUPDFLyQ�GLJLWDO�D�GLVWDQFLD��/D�OX]�TXH�HPLWHQ��FDUDFWHUL]DGD�SRUVHU� FRKHUHQWH�� HQ� XQD� VROD� GLUHFFLyQ�� VH� WUDQVPLWH� D� WUDYpV� GH� PHGLRV� HVSHFLDOPHQWHGLVHxDGRV�SDUD�HOOR��ILEUD�ySWLFD��\�SXHGH�VHU�PRGXODGD�D�IUHFXHQFLDV�DOWtVLPDV������0+]��OR�FXDO�SHUPLWH�WUDQVPLWLU�HQRUPHV�YRO~PHQHV�GH�LQIRUPDFLyQ��3DUD�UHDOL]DU�HO�DFRSOH�ySWLFRHQWUH�HVWH�WLSR�GH�GLRGRV�\�XQD�ILEUD�ySWLFD��VH�HPSOHD�XQ�SHTXHxR�OHQWH�

����6HQVRUHV�ySWLFRV
(VWH� WLSR�GH�VHQVRUHV�FDPELD�VXV�SURSLHGDGHV�HOpFWULFDV�VHJ~Q�OD� LQFLGHQFLD�GH� OX]VREUH� VX� PDWHULDO� VHPLFRQGXFWRU�� 6X� HPSOHR� HV� GH� XVR� PDVLYR� HQ� OD� DFWXDOLGDG�� \� VXVSRWHQFLDOHV�DSOLFDFLRQHV�VRQ� LOLPLWDGDV��(Q�HVWD� VHFFLyQ� VH�SUHVHQWDQ�DOJXQRV�GLVSRVLWLYRVTXH�FXPSOHQ�FRQ�HVWDV�FDUDFWHUtVWLFDV�

������)RWRGLRGRV
(VWRV�GLVSRVLWLYRV�VRQ�SDUHFLGRV�D� ORV�GLRGRV�FRQYHQFLRQDOHV��FRPSXHVWRV�SRU�XQDXQLyQ� 3�1�� SHUR� VH� GLIHUHQFLDQ� GH� HOORV� HQ� TXH� OD� FDQWLGDG� GH� OX]� TXH� LQFLGH� VREUH� VXPDWHULDO� VHPLFRQGXFWRU� FRQWUROD� HO� SDVR� GH� OD� FRUULHQWH� HOpFWULFD�� /RV� KD\� HQ� GLYHUVRV



��

HQFDSVXODGRV�\�WLSRV��+D\�DOJXQRV�TXH�VH�HVSHFLDOL]DQ�HQ�OD�GHWHFFLyQ�GH�OX]�LQIUDUURMD��\SXHGHQ�VHU�XWLOL]DGRV�HQ�FRQMXQWR�FRQ�/('V�LQIUDUURMRV�
8QD� GLVSRVLWLYR�PX\� ~WLO� TXH� HPSOHD� XQ� IRWRGLRGR� FRPR� HOHPHQWR� GHWHFWRU� HV� HO,50�������IDEULFDGR�SRU�(YHUOLJKW�\�FRPHUFLDOL]DGR�HQ�&KLOH�SRU�9LFWURQLFV��3RU�XQ�YDORUFRPHUFLDO� TXH� ERUGHD� ORV� ������� HVWH� GLVSRVLWLYR� HV� FDSD]� GH� LGHQWLILFDU� FXDOTXLHU� VHxDOOXPLQRVD�LQIUDUURMD�PRGXODGD�D����N+]��JHQHUDQGR�XQD�VDOLGD�FRPSDWLEOH�FRQ�77/�VHJ~QUHFLED�R�QR�OD�VHxDO��6X�XVR�WtSLFR�VH�HQFXHQWUD�HQ�ORV�FRQWUROHV�UHPRWRV��GRQGH�HV�FDSD]�GHGHWHFWDU� HPLVLRQHV� D� �� P� GH� GLVWDQFLD�� DXQTXH� WDPELpQ� SXHGH� VHU� HPSOHDGR� HQFRPXQLFDFLRQHV�LQDOiPEULFDV�GH�FRUWD�GLVWDQFLD�\�EDMD�WDVD�GH�WUDQVPLVLyQ�
([LVWHQ� GLVSRVLWLYRV� FRPSXHVWRV� SRU� GRV� R� FXDWUR� IRWRGLRGRV� GH� DOWtVLPD� FDOLGDG�TXH�SXHGHQ�VHU�HPSOHDGRV�SDUD�GHWHFWDU�OD�GLUHFFLyQ�GHVGH�GRQGH�SURYLHQH�OD�OX]��VHJ~Q�HOSRUFHQWDMH�GH� LQFLGHQFLD�GH� pVWD�HQ� FDGD�XQR�GH� VXV� FXDGUDQWHV��(VWRV� VLVWHPDV� UHTXLHUHQOHQWHV�HVSHFLDOHV�SDUD�FRQFHQWUDU�OD�OX]�

������)RWRWUDQVLVWRUHV
6RQ�PX\�SDUHFLGRV�HQ�IXQFLRQDPLHQWR�D�ORV�IRWRGLRGRV��FRQ�OD�GLIHUHQFLD�TXH�WLHQHQXQD� PD\RU� JDQDQFLD�� HV� GHFLU�� VH� UHTXLHUH� PHQRV� OX]� SDUD� KDFHU� FLUFXODU� XQD� PD\RULQWHQVLGDG� GH� FRUULHQWH� D� VX� WUDYpV�� $OJXQRV� GH� HVWRV� GLVSRVLWLYRV� WDPELpQ� � SRVHHQ� XQWHUPLQDO�GH�HQWUDGD�SDUD�OD�FRUULHQWH�GH�EDVH��SRU�OR�TXH�WLHQHQ�GRV�IXHQWHV�GH�H[FLWDFLyQ��6XDSDULHQFLD�WtSLFD�HV�OD�GH�OD�ILJXUD�



��

������)RWRUUHVLVWHQFLDV
(VWRV� GLVSRVLWLYRV� VRQ� UHVLVWHQFLDV� VLPLODUHV� D� ODV� FRQYHQFLRQDOHV� HQ� FXDQWR� DIXQFLRQDPLHQWR�� FRQ� OD�GLIHUHQFLD� TXH�YDUtDQ�VX�YDORU�GHQWUR�GH�XQ� FLHUWR� UDQJR�VHJ~Q� ODLQFLGHQFLD�GH�OX]�VREUH�HOODV�

������&iPDUDV�&&'
/RV� &&'� �FKDUJH� FRXSOHG� GHYLFHV�� VRQ� GLVSRVLWLYRV� FRQVLVWHQWHV� HQ� DUUHJORV� GHFHOGDV��FDGD�XQD�GH�ODV�FXDOHV�SXHGH�DOPDFHQDU�XQD�FLHUWD�FDUJD�HOpFWULFD��(VWRV�GLVSRVLWLYRVVH�FDUDFWHUL]DQ�SRU�SHUPLWLU�GHVFDUJDU�RUGHQDGDPHQWH�FDGD�XQD�GH�VXV�FHOGDV�D�WUDYpV�GH�XQWHUPLQDO��([LVWHQ�DOJXQRV�&&'�VHQVLEOHV�D�OD�OX]��ORV�FXDOHV�FRQVWLWX\HQ�XQD�FiPDUD�&&'�eVWDV�WLHQHQ�XQD�YHQWDQD�TXH�GD�GLUHFWDPHQWH�D�VX�]RQD�IRWRVHQVLEOH��(OHFWUyQLFDPHQWH�HVSRVLEOH� UHDOL]DU� OD� RSHUDFLyQ� GH� ¦DEULU� HO� REWXUDGRU§� \� SHUPLWLU� XQ� FLHUWR� WLHPSR� GHH[SRVLFLyQ�FRQWURODGR��GXUDQWH�HO�FXDO�FDGD�HOHPHQWR�IRWRVHQVLEOH�LQWHJUDUi�OD�FDQWLGDG�GHOX]�TXH�UHFLEH��3RVWHULRUPHQWH��VH�FLHUUD�HO�REWXUDGRU�HQ�IRUPD�HOHFWUyQLFD�\�VH�SURFHGH�DGHVFDUJDU�HO�&&'��FRQ�OR�TXH�VH�REWLHQH�HO�YDORU�DQDOyJLFR�GH�WHQVLyQ�HQWUHJDGR�SRU�FDGDFHOGD� IRWRVHQVLEOH��&DGD� XQD� GH� HOODV� SURSRUFLRQD� HO� YDORU� GH� WHQVLyQ� HVSHFtILFR� SDUD� XQSL[HO� �SLFWXUH� HOHPHQW�� GHO� DUUHJOR�� (VWRV� YROWDMHV� SXHGHQ� VHU� FRQYHUWLGRV� HQ� YDORUHVGLJLWDOHV�\�SURFHVDGRV�HQ�WLHPSR�UHDO�SRU�VLVWHPDV�HVSHFLDOPHQWH�GLVHxDGRV�
(VWDV�FiPDUDV�&&'�VH�XWLOL]DQ�HQ�HO�FUHFLHQWH�PHUFDGR�GH�IRWRJUDItD�GLJLWDO��DXQTXHVXV�DSOLFDFLRQHV�PiV�LQWHUHVDQWHV�HVWiQ�HQ�HO�FDPSR�GH�ODV�REVHUYDFLRQHV�DVWURQyPLFDV��(QHVWRV�FDVRV��OD�FDOLGDG�GH�HVWRV�GLVSRVLWLYRV�HV�RSWLPL]DGD��GLVPLQX\HQGR�HO�UXLGR� WpUPLFR



��

LQKHUHQWH� HQ� FXDOTXLHU� FRQGXFWRU� PHGLDQWH� HO� HQIULDPLHQWR� GH� VXV� FLUFXLWRV�� 7DPELpQH[LVWHQ�FiPDUDV�&&'�HVSHFLDOPHQWH�RULHQWDGDV�D�OD�LQGXVWULD��$OJXQDV�GH�HOODV�VRQ�OLQHDOHV�\�SHUPLWHQ�SURFHVDU�OD�LQIRUPDFLyQ�GH�XQ�DUUHJOR�GH�SL[HOHV�GH��u1��VXILFLHQWH�SDUD�PXFKRVSURFHVRV�GH�VXSHUYLVLyQ��(VWRV�GLVSRVLWLYRV�VH�HPSOHDQ�HQ�GHWHFWRUHV�GH�FyGLJR�GH�EDUUD�

����2SWRFXSODV
/RV� RSWRDFRSODGRUHV� X� RSWRFXSODV� VRQ� GLVSRVLWLYRV� FRQVWLWXLGRV� SRU� XQ�/('� \� XQIRWRGHWHFWRU�HQ�HO�PLVPR�HQFDSVXODGR��DLVODGRV�HOpFWULFDPHQWH��/D�OX]�HPLWLGD�SRU�HO�/('DO� VHU� SRODUL]DGR� HQ� IRUPD� GLUHFWD� HV� FDSWDGD� SRU� HO� IRWRGHWHFWRU�� SHUPLWLHQGR� VXFRQGXFFLyQ��(VWRV�GLVSRVLWLYRV�VH�HPSOHDQ�SDUD�DFRSODU�GRV�FLUFXLWRV�FRQ�WLHUUDV�WRWDOPHQWHLQGHSHQGLHQWHV��(VWR�HV�~WLO�FXDQGR�XQD�GH�ODV�WLHUUDV�HV�PX\�UXLGRVD��R�XQR�GH�ORV�FLUFXLWRVPDQHMD�PLOHV�GH�YROWV��8Q�XVR�WtSLFR�GH�HVWH�WLSR�GH�FLUFXLWRV�LQWHJUDGRV�HV�HO�DFRSODPLHQWRySWLFR�SDUD�HO�FRQWURO�GH�XQ�PRWRU��6L�HO�PRWRU�HV�FRQWURODGR�SRU�XQ�PLFURFRQWURODGRU��pVWHUHTXLHUH� XQD� WLHUUD� LQGHSHQGLHQWH�� VLQ� UXLGR�� (VWH� DFRSODPLHQWR� VH� ORJUD� PHGLDQWHRSWRFXSODV�



��

([LVWHQ�RSWRFXSODV�DELHUWDV��TXH�GHWHFWDQ�OD�SUHVHQFLD�GH�XQ�REMHWR�HQWUH�HO�/('�\�HOIRWRGHWHFWRU�� eVWDV� VRQ� HPSOHDGDV� HQ� HQFRGHUV� ySWLFRV� �PRXVH�� SRU� HMHPSOR�� \� RWUDVDSOLFDFLRQHV�
8QD� RSWRFXSOD� SXHGH� VHU� SRODUL]DGD� HQ� VX� ]RQD� OLQHDO�� DXQTXH� VXV� XVRV� PiVLPSRUWDQWHV�VRQ�HQ�QLYHOHV� OyJLFRV��([LVWHQ�RSWRFXSODV�FRPSDWLEOHV�FRQ�77/�R�&026��\RWUDV�TXH�FXHQWDQ�FRQ�XQ� IRWRWUDQVLVWRU�GDUOLQJWRQ�SDUD�GLVPLQXLU� OD�FDQWLGDG�GH� FRUULHQWHUHTXHULGD�HQ�HO�/('�

9,��6HQVRUHV�(OHFWUyQLFRV
(Q�HVWD�VHFFLyQ�VH�HQWUHJD�XQD�YLVLyQ�JHQHUDO�GH�ORV�WLSRV�GH�VHQVRUHV�HOHFWUyQLFRVGLVSRQLEOHV� SDUD� DSOLFDFLRQHV� GH� EDMR� FRVWR�� $GHPiV� GH� ORV� TXH� VH� GHVFULEHQ� DFRQWLQXDFLyQ�� H[LVWH� XQ� JUDQ� Q~PHUR� GH� RWURV� VHQVRUHV� PiV� VRILVWLFDGRV� TXH� SXHGHQ� VHUHQFRQWUDGRV�HQ�ORV�FDWiORJRV�GH�FDGD�IDEULFDQWH�

����$FHOHUyPHWURV
(VWRV�VHQVRUHV��GH�UHODWLYDPHQWH�EDMR�FRVWR��SHUPLWHQ�GHWHFWDU�DFHOHUDFLRQHV�HQ�ORVGLIHUHQWHV� HMHV� HQ� UDQJRV� PX\� YDULDGRV�� 6XV� SRVLEOHV� DSOLFDFLRQHV� VRQ� ORV� VLVWHPDV� GHQDYHJDFLyQ� LQHUFLDO�� VHQVRUHV� GH� FKRTXH� �DLUEDJ��� VHQVRUHV� GH� LQFOLQDFLyQ�� HWF�� ([LVWHQYDULDV�FRPSDxtDV�TXH�IDEULFDQ�HVWRV�VHQVRUHV��6X�DSDULHQFLD�HV�OD�GH�XQ�FKLS�GH�HQFDSVXODGR',3��\�HQ�VX�PRQWDMH�HV�PX\�LPSRUWDQWH�OD�RULHQWDFLyQ�ItVLFD�TXH�pVWH�WHQJD��/D�FRPSDxtD0RWRUROD� ORV� IDEULFD� EDMR� HO� QRPEUH� JHQpULFR� GH� PLFURPDFKLQHV R� PLFURPiTXLQDV�GLVSRVLWLYRV�HOHFWURPHFiQLFRV��
([LVWH�RWUD�FODVH�GH�VHQVRUHV�RULHQWDGD�D�PHGLU�PRYLPLHQWRV��HQ�HVWH�FDVR��HQ�WRUQRD� XQ� HMH�� 6H� IDEULFDQ� JHQpULFDPHQWH� EDMR� HO� QRPEUH� GH� JLUyVFRSRV�� \� JHQHUDQ� XQD� VDOLGDSURSRUFLRQDO� D� OD� YHORFLGDG� DQJXODU� TXH� H[SHULPHQWD� HQ� XQ� GHWHUPLQDGR� HMH�� ([LVWHQ



��

PXFKDV�FRPSDxtDV�TXH�ORV�IDEULFDQ��\�HQWUH�VXV�DSOLFDFLRQHV�VH�HQFXHQWUD�OD�FRPSHQVDFLyQGH�PRYLPLHQWRV�HQ�ORV�KHOLFySWHURV�UDGLRFRQWURODGRV�
����6HQVRUHV�GH�SUHVLyQ

(VWH�WLSR�GH�PLFURPiTXLQDV�IXQFLRQD�FRPR�XQ�SXHQWH�GH�:KHDWVWRQH��GRQGH�XQR�RGRV�GH�VXV�FRPSRQHQWHV�VRQ�VHQVLEOHV�D�OD�SUHVLyQ��([LVWHQ�VHQVRUHV�GH�SUHVLyQ�DEVROXWD�\GLIHUHQFLDO�� HQ� XQD� JUDQ� YDULHGDG� GH� UDQJRV�� \� VX� VDOLGD� SXHGH� VHU� VHQFLOOD�� FRPSHQVDGD�FDOLEUDGD� \� DFRQGLFLRQDGD�� (VWD� ~OWLPD� HV� OD� PiV� UHFRPHQGDGD� SDUD� OD� PD\RUtD� GH� ODVDSOLFDFLRQHV�� GDGR� TXH� HO� FRVWR� DGLFLRQDO� HV� PtQLPR� \� ODV� PHMRUDV� HQ� GHVHPSHxR� VRQIRUPLGDEOHV��([LVWHQ�PXFKDV�FRPSDxtDV�TXH�FRPHUFLDOL]DQ�HVWRV�VHQVRUHV��0RWRUROD� WLHQHVX� VHULH�03;����� R�03;������ FRQ� GLVSRVLWLYRV� TXH� FXHVWDQ�8���� HQ� (VWDGRV� 8QLGRV�FDSDFHV�GH�HQWUHJDU�H[FHOHQWHV�VHxDOHV�GH�SUHVLyQ�

����6HQVRUHV�GH�HIHFWR�+DOO
6RQ�VHQVRUHV�FDSDFHV�GH�GHWHFWDU�OD�SUHVHQFLD�GH�LPDQHV�D���PP�GH�GLVWDQFLD��8QDGH�VXV�DSOLFDFLRQHV�PiV�IUHFXHQWHV�HV�OD�FXHQWD�GH�UHYROXFLRQHV�GH�XQ�REMHWR�SDUFLDOPHQWHPDJQHWL]DGR��(VWRV�VHQVRUHV�VRQ�GH�PX\�EDMR�FRVWR��\�WLHQHQ�XQ�H[FHOHQWH�GHVHPSHxR�



��

����6HQVRUHV�GH�WHPSHUDWXUD
([LVWH� XQD� JUDQ� YDULHGDG� GH� VHQVRUHV� GH� WHPSHUDWXUD�� WDOHV� FRPR� ODV� WHUPRFXSODV�HVWXGLDGDV�HQ�HO�FXUVR�/DERUDWRULR�GH�&LUFXLWRV���VHQVRUHV�LQIUDUURMRV��WHUPLVWRUHV��HWF��(QUHDOLGDG�� FXDOTXLHU� GLVSRVLWLYR� TXH� FDPELH� VXV� SURSLHGDGHV� HOpFWULFDV� DQWH� FDPELRV� HQ� ODWHPSHUDWXUD�HV�XQ�SRWHQFLDO�VHQVRU�SDUD�HVWD�YDULDEOH��/RV�PiV�H[WHQVDPHQWH�XWLOL]DGRV�VRQODV�WHUPRFXSODV�\�ORV�WHUPLVWRUHV�

������7HUPRFXSODV
&XDQGR�GRV�PHWDOHV�GLIHUHQWHV�VRQ�XQLGRV��XQD�GLIHUHQFLD�GH�SRWHQFLDO�DSDUHFH�HQ�ODXQLyQ�� (VWD� GLIHUHQFLD� GHSHQGH� GH� ORV� PHWDOHV� HPSOHDGRV� \� OD� WHPSHUDWXUD� GH� OD� XQLyQ�HIHFWR� 6HHEHFN�� ������� ([LVWHQ� GLVSRVLWLYRV� HVSHFLDOPHQWH� GLVHxDGRV� SDUD� FDSWDU� HVDGLIHUHQFLD� GH� WHQVLyQ�� HPSOHDQGR� SRVWHULRUPHQWH� XQ� SXHQWH� GH� :KHDWVWRQH�� HV� SRVLEOHREWHQHU�OD�WHPSHUDWXUD�GH�OD�XQLyQ�FRQ�JUDQ�H[DFWLWXG�

������7HUPLVWRUHV
6RQ� UHVLVWHQFLDV� TXH� YDUtDQ� VX� YDORU� FRQ� ORV� FDPELRV� GH� WHPSHUDWXUD� GH� XQ�PRGRH[WUHPDGDPHQWH�QR�OLQHDO���6RQ�PX\�VyOLGRV�\�SHTXHxRV��SRU�OR�TXH�SHUPLWHQ�PRQLWRUHDU�ODWHPSHUDWXUD�HQ�SUiFWLFDPHQWH�FXDOTXLHU�SXQWR�



��

����6HQVRUHV�GH�*DV
([LVWHQ� VHQVRUHV� GH� JDV� SDUD� JDVHV� HVSHFtILFRV� �FDOLGDG� GHO� DLUH�� PRQy[LGR� GHFDUERQR�� EXWDQR�� QLWUyJHQR�� GLVSRQLEOHV� SDUD�PRQWDMH� HQ� 3&%�� ([LVWHQ� WDPELpQ� VHQVRUHVPiV�VHQFLOORV�TXH�GHWHFWDQ�OD�SUHVHQFLD�GH�JDVHV�PHGLDQWH�LRQL]DFLyQ�

9,,��&RQHFWRUHV�\�'LVLSDGRUHV
(V�XQD�PX\�PDOD�FRVWXPEUH�QR�WRPDU�HQ�FXHQWD�HVWRV�GLVSRVLWLYRV�HQ�HO�GLVHxR�GHXQ� FLUFXLWR� HOHFWUyQLFR�� $GHPiV� GH� LQIOXLU� VHULDPHQWH� HQ� ODV� FRQVLGHUDFLRQHV� PHFiQLFDVLQLFLDOHV�� PX\� LPSRUWDQWHV� HQ� HO� GLVHxR� GH� OD� 3&%�� WDPELpQ� SXHGHQ� WHQHU� UHSHUFXVLRQHVHOpFWULFDV� HQ� FDVR� GH� HVFRJHU� HUUyQHDPHQWH� DOJXQR� GH� HVWRV� GLVSRVLWLYRV�� (VWDVFRQVLGHUDFLRQHV� GHEHQ� HVWDU� SUHVHQWHV� HQ� WRGR�PRPHQWR� GXUDQWH� HO� GLVHxR� GH� XQ� FLUFXLWRHOpFWULFR�

����&RQHFWRUHV
/RV� FRQHFWRUHV� IDFLOLWDQ� HO� GLVHxR� GH� XQ� FLUFXLWR� SRU� SDUWHV�� GH� PRGR� GH� KDFHUORPRGXODU��DGHPiV��PHMRUDQ�HO�RUGHQ�\�OD�FDOLGDG�GH�ODV�FRQH[LRQHV��HOpFWULFDV�\�PHFiQLFDV�GH�GLIHUHQWHV�SDUWHV�GHO�FLUFXLWR��([LVWHQ�HPSUHVDV�TXH�VH�GHGLFDQ�D� IDEULFDUORV�� \�HO�EXHQXVR�GH�pVWRV�SXHGH�KDFHU�OD�GLIHUHQFLD�HQWUH�XQ�EXHQ�FLUFXLWR�\�XQ�FLUFXLWR�GHIHFWXRVR�



��

([LVWHQ� PXFKRV� WLSRV� GH� FRQHFWRUHV�� +D\� FRQHFWRUHV� HVSHFLDOHV� SDUD� DGDSWDULPSHGDQFLDV��%1&��60$��HWF����eVWRV�VRQ�FRQVWUXLGRV�HVWUXFWXUDOPHQWH�SDUD�SUHVHQWDU�XQDLPSHGDQFLD� FDUDFWHUtVWLFD� ILMD�� \� VRQ� HPSOHDGRV� HQ� OD� FRQH[LyQ� GH� FDEOHV� SDUD� DOWDIUHFXHQFLD��OtQHDV�GH�WUDQVPLVLyQ�\�DQWHQDV�

([LVWHQ� FRQHFWRUHV� GH� XVR� FRPSXWDFLRQDO� ��� SLQHV�� ��� SLQHV��� GLVSRQLEOHV� SDUDFXDOTXLHU�DSOLFDFLyQ�HQ�HOHFWUyQLFD��7DPELpQ�H[LVWHQ�FRQHFWRUHV�GLVHxDGRV�SDUD�PRQWDMH�HQ3&%��0ROH[���FDUDFWHUL]DGRV�SRU�XQD�FRQH[LyQ�GH�EXHQD�FDOLGDG�\�JUDQ�VROLGH]�PHFiQLFD�

+D\�FRQHFWRUHV�GRWDGRV�GH�WRUQLOORV��0HGLDQWH�VX�DMXVWH��HV�SRVLEOH�ILMDU�R�VROWDU�ORVFDEOHV�FRQHFWDGRV�D�HOORV��6H�GHQRPLQDQ�JHQpULFDPHQWH� UHJOHWDV�� \�PXFKRV�GH�HOORV�HVWiQGLVHxDGRV�SDUD�PRQWDMH�HQ�3&%�



��

)LQDOPHQWH��VH�SXHGHQ�FODVLILFDU�WDPELpQ�FRPR�FRQHFWRUHV�ODV�EDVHV�R�]yFDORV�VREUHORV� FXDOHV� YDQ� PRQWDGRV� ORV� FLUFXLWRV� LQWHJUDGRV� HQ� XQD� 3&%�� eVWRV� SURWHJHQ� ORV� FKLSVFRQWUD� OD� DOWD� WHPSHUDWXUD� GHO� VROGDGRU�� \� VH� UHFRPLHQGD� VX� XVR� VyOR� HQ� GLVSRVLWLYRV� QRSURSHQVRV�DO�UXLGR�

����'LVLSDGRUHV
/RV�GLVLSDGRUHV�QR�SXHGHQ�RPLWLUVH�FXDQGR�VH� WUDEDMD� FRQ� LQWHJUDGRV�TXH� JHQHUDQPXFKR�FDORU��$Vt�FRPR�H[LVWHQ�FLUFXLWRV�HOpFWULFRV��GRQGH�IOX\HQ�FRUULHQWHV�HQWUH�SXQWRV�GHGLIHUHQWH� SRWHQFLDO�� WDPELpQ� H[LVWHQ� FLUFXLWRV� WpUPLFRV�� GRQGH� HO� FDORU� IOX\H� HQWUHWHPSHUDWXUDV� GLIHUHQWHV�� (VWRV� FLUFXLWRV� WpUPLFRV� VH�PRGHODQ� EDMR� ODV�PLVPDV� HFXDFLRQHVTXH�ORV�FLUFXLWRV�HOpFWULFRV��\�GHEHQ�VHU�FRQVLGHUDGRV�HQ�HO�FiOFXOR�GHO�WDPDxR�GHO�GLVLSDGRUGH�ORV�LQWHJUDGRV�TXH�OR�UHTXLHUDQ��7DPELpQ�H[LVWHQ�YHQWLODGRUHV�TXH�PHMRUDQ�D~Q�PiV�ODVFDUDFWHUtVWLFDV�GH�GLVLSDFLyQ�

9,,,��5HOpV
/RV�UHOpV��UHOD\V��VRQ�FRQPXWDGRUHV�FRPDQGDGRV�HOpFWULFDPHQWH��3DUD�DFWLYDUORV��HVQHFHVDULR�VRPHWHU�VXV�WHUPLQDOHV�DO�SRWHQFLDO�QRPLQDO�GH�FRQH[LyQ��([LVWH�XQD�LQILQLGDG�GHWLSRV�GH�UHOpV�GLIHUHQWHV��FDUDFWHUL]DGRV�SRU�OD�WHQVLyQ�TXH�VRSRUWDQ��OD�FRUULHQWH�TXH�SXHGHFLUFXODU�SRU�HOORV�\�OD�FRQH[LyQ�GH�VXV�WHUPLQDOHV��/RV�UHOpV��HQ�JHQHUDO��SHUPLWHQ�JUDQGHV



��

SDVRV� GH� FRUULHQWH� D� WUDYpV� GH� HOORV�� SHUR� HVWiQ� PX\� OLPLWDGRV� HQ� IUHFXHQFLD� GHFRQPXWDFLyQ�

,;��%~VTXHGD�GH�/LWHUDWXUD�GH�&RPSRQHQWHV�(OHFWUyQLFDV
7RGRV� ORV� IDEULFDQWHV� GH� FRPSRQHQWHV� HOHFWUyQLFDV� HQWUHJDQ� OD�PD\RU� FDQWLGDG� GHGDWRV� WpFQLFRV� UHODFLRQDGRV� FRQ� VXV� SURGXFWRV�� 3DUD� FRPHQ]DU�� SHUPLWHQ� DO� GLVHxDGRUHVFRJHU� HQ� XQ� iUERO� GH� VHOHFFLyQ� ORV� GLIHUHQWHV� SURGXFWRV� GLVSRQLEOHV�� \� XQD� YH]HQFRQWUDGRV�ORV�SURGXFWRV�EXVFDGRV��HV�SRVLEOH�DFFHGHU�D�ODV�KRMDV�GH�GDWRV��GDWDVKHHWV��GHFDGD� SURGXFWR�� (VWDV� KRMDV� LQFOX\HQ� WRGD� OD� LQIRUPDFLyQ� WpFQLFD� GH� OD� FRPSRQHQWHHOHFWUyQLFD�HQ�HVWXGLR��\�VX�OHFWXUD�H[KDXVWLYD�\�SRVWHULRU�DQiOLVLV�VRQ�IXQGDPHQWDOHV�SDUDFRQRFHU�ORV�GHWDOOHV�LPSRUWDQWHV�GH�OD�FRPSRQHQWH��&DGD�IDEULFDQWH�VH�SUHRFXSD�GH�HQWUHJDUOD�PD\RU� FDQWLGDG� GH� LQIRUPDFLyQ� SRVLEOH� HQ� HVWDV� KRMDV�� KDFLpQGRODV� DGHPiV� IiFLOHV� GHOHHU�� 'H� HVWD� FDUDFWHUtVWLFD� GHSHQGH� PXFKDV� YHFHV� OD� FRPSUD� GH� XQD� FRPSRQHQWH� HQSDUWLFXODU��&DEH�PHQFLRQDU�TXH�VL�ELHQ� WRGDV� ODV�KRMDV�GH�GDWRV� LQFOX\HQ�GDWRV�SDUHFLGRV�FDGD�KRMD�GH�GDWRV�WLHQH�VX�SURSLD�HVWUXFWXUD�\�IRUPD�GH�SUHVHQWDU�GLFKRV�GDWRV�
(O� IDEULFDQWH� WDPELpQ� VH� SUHRFXSD� GH� IDFLOLWDU� OD� ODERU� GHO� GLVHxDGRU� HOpFWULFRHQWUHJiQGROH�KRMDV�FRQ�DSOLFDFLRQHV�GH�VXV�SURGXFWRV��DSSOLFDWLRQ�QRWHV��R�$1���(Q�HOODV��VHLQWHQWD�PRVWUDU�ODV�YLUWXGHV�GHO�SURGXFWR�DSOLFDGR�HQ�XQ�VLVWHPD�UHDO��\�OD�IRUPD�HQ�TXH�HVWRSXHGH�VHU� OOHYDGR�D� FDER��0LHQWUDV�PiV�DSOLFDFLRQHV� WHQJD�XQD� FRPSRQHQWH��PD\RU� HV� HOUHVSDOGR�TXH�GHPXHVWUD��FRQ�OR�TXH�VH� IDYRUHFH� WDQWR�HO� IDEULFDQWH�FRPR�HO�GLVHxDGRU��/DOHFWXUD�GH�ODV�$1 SXHGH��\�VXHOH��DKRUUDU�PXFKR�WUDEDMR�D�ORV�LQJHQLHURV�GH�GLVHxR�



��

/D�JUDQ�PD\RUtD�GH�ODV�GDWDVKHHWV \�DSSOLFDWLRQ�QRWHV HVWiQ�GLVSRQLEOHV�HQ�OD�SiJLQD:HE� GHO� IDEULFDQWH�� &RQYLHQH� VLHPSUH� WHQHUODV� D�PDQR� FXDQGR� VH� HVWi� WUDEDMDQGR� HQ� XQFLUFXLWR��WDQWR�HQ�VX�HWDSD�GH�GLVHxR�FRPR�HQ�VX�HWDSD�GH�SUXHEDV�
$�FRQWLQXDFLyQ� VH� HQWUHJD�XQD� OLVWD� FRQ� ORV� QRPEUHV� \� GLUHFFLRQHV� GH� ODV� SiJLQDV:HE�GH�DOJXQRV�GH�ORV�SULQFLSDOHV�IDEULFDQWHV�GH�VHPLFRQGXFWRUHV�HQ�HO�PXQGR�

x $0'�$GYDQFHG�0LFUR�'HYLFHV��KWWS���ZZZ�DPG�FRP�x $QDORJ�'HYLFHV��KWWS���ZZZ�DQDORJ�FRP�x %XUU�%URZQ��KWWS���ZZZ�EXUU�EURZQ�FRP�x &\SUHVV�6HPLFRQGXFWRUV��KWWS���ZZZ�F\SUHVV�FRP�x (YHUOLJKW�(OHFWURQLFV��KWWS���ZZZ�HYHUOLJKW�FRP�x ([DU��KWWS���ZZZ�H[DU�FRP�x )DLUFKLOG�6HPLFRQGXFWRU��KWWS���ZZZ�IDLUFKLOGVHPL�FRP�SURGXFWV�x +DUULV��KWWS���ZZZ�KDUULV�FRP�x ,QWHO��KWWS���ZZZ�LQWHO�FRP�x 0D[LP�,QWHJUDWHG�3URGXFWV��KWWS���ZZZ�PD[LP�LF�FRP�x 0LFURFKLS�7HFKQRORJ\��KWWS���ZZZ�PLFURFKLS�FRP�x 0LWHO�6HPLFRQGXFWRUV��KWWS���ZZZ�PLWHO�FRP�x 0RWRUROD�6HPLFRQGXFWRU��KWWS���ZZZ�VSV�PRW�FRP�x 0XUDWD�(OHFWURQLFV��KWWS���ZZZ�PXUDWD�FRP�x 1DWLRQDO�6HPLFRQGXFWRUV��KWWS���ZZZ�QDWLRQDO�FRP�x 1HF�(OHFWURQLFV��KWWS���ZZZ�LF�QHF�FR�MS�LQGH[BH�KWPOx 3KLOLSV�6HPLFRQGXFWRUV��KWWS���ZZZ�XV��VHPLFRQGXFWRUV�SKLOLSV�FRP�x 6*6�7KRPVRQ�0LFURHOHFWURQLFV��KWWS���ZZZ�VW�FRP�x 7H[DV�,QVWUXPHQWV��KWWS���ZZZ�WL�FRP�



��

;��/XJDUHV�GH�$GTXLVLFLyQ�GH�&RPSRQHQWHV
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